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To all whom it may concern: 

10 
prises means whereby the steam generated 
therein. is superheated in a retort adjacent 
to the boiler furnace, and injected below 
the coal fire in the furnace, with the air 

S 

25 

30. 

hereinafter more definitely specified. 
In the accompanying drawings: Figure I 

is a central vertical longitudinal Sectional 
S5 embodying my invention. 

transverse vertical sectional view of Said 
boiler taken on the line II, II, Fig. I. Fig. 
III is a plan view showing the relative po 

40 sition 
tors and nozzles indicated in Figs. I and 

50 
connections shown in the Fig. WT. 

ingry. . . . . . . . . . . . . . . . . . . My invention relates to boilers and com: 

... sheet coextensive with the furnace chamber 
above said fire, whereby the Smoke arising 
from said fire is forcibly mixed and con 

...sumed with the injected fluid. 
30. a 

scribed is embodied in an internally fired 
terposed between the boiler furnace and the 
boiler tubes, out of contact with the fuel, 

retort shown in Fig. I. Fig. V is a vertical 
5 longitudinal sectional view of a marine type of boiler conveniently, embodying any in 

vention. Fig. VI is a central vertical sec 
tional view of an upright boiler of the Sta 

brough the passageway of the 

UNITED STATES PATENT OFFICE. 
DAVID TOWNSEND, OF PHILADELPHLA, PENNSYLVANIA, ASSIGNo 

ECONOMIZER COMPANY, OF PHILADELPHIA, PENNSYLVANIA, A coRFORA 
of NEw JERSEY. 

Be it known that I, DAVID TowNSEND, 
a citizen of the United States, and resident 
of Philadelphia, in the State of Pennsyl 
vania, have invented a certain new and use ful Improvement in Smoke-Consuming De 
vices, whereof the following is a Specifica 
tion, reference being had to the accompany 

supplied to the latter, and directed in a 

The form of my invention hereinafter de 

boiler, and includes an annular retort in 

and so arranged that the steam traversing 
a passageway in the walls of Said retort 
is superheated by the gases of combustion 
in contact with said Walls and being direct 
ed by said retort to the boiler tubes. 
My invention comprises the various novel 

features of construction aid arrangement 

view of a locomotive boiler conveniently 
Fig. It is a 

sition and connections of the retort, inject 
II. Fig. IV is a sectional plane develop 
ment taken through the passageway of the 

tionary type conveniently embodying, my in 
vention. Fig. VII is a plan view showing 
the relative position of the nozzles and their Fig. 
VIII is a sectional plane development, taken 

retort shown 

SNIOKE-CONSUMING DEVICE. 

Specification of Letters Patent, 
Application filed April 12, 1909, Serial No. 489,389. 

ment of the form of retort 

transversely in the fili'nace chamber 2 along 

i 

s 

Patented 

X is a fragmentary Sectionalilan 
s 

IX. Fig. Xi is anotheriodified form of 
retort formed by a Series; of raian 
tions. Fig. XII is a perspe 
channel-ring arranged to retain, the retort. 
Figs. XIII and Xi V are sections of fire. 
brick arranged to be held by the channel 
irling. . . . . .'; . . . . . . 

Figs. I to IV inclusive; the a 

tubes. 3, with the Smoke chambe 
has the outlet stack 5. . . . . . . 
The retort 7, which is arrange 

heat stearn from the boiler 1 issue 
in the cylindrical extension 8, proj 
forwardly from the fire-box. 9 in 'congentric 
relation with the group of tubes 3&nd i 
conveilently secured by the channel-ring 
12, which also serves to retain the fire 
brick 13 ablaited against the edge of: said 
retort. Said retort 7 is connected with the 
steam dome 19 by the pipe, 20, controlled 
by the valve 21, and has the tortuous, pas 
sageway 22 arranged to direct steam from 
the pipe 20 through the pipe, 23 and its 
branches 24 and 25. . . . ; : , , , , , 

It is to be noted that the passageway 22 
is so formed as to insure the maximum ex 
posure to the heat of the furnace, of the 
steam which is progressed therethrough in 
a thin film, and which is, this Superheated. 
As shown in Fig. iii, the fluid in tie re 

tort 7 is directed by the branch.pipe 24 
under control of the valve 2 to the nozzles 
28, which as indicated in: Fig. 3, extend 

s 

the rear Wall 29 thereoi. Said, nozzles 2S 
being protected from the heat by tie aligul 
lar shelf 30 of refractory in lateriala. ip 
ported adjacent to the crown; sheet 31, have 
a horizontal series of jet. Orifices. 32 air 
ranged to direct the fluid in a ceilingn plane 
extending forwardly to the front of the fire 
box between the top of the fuel, and the 
botton of the retort T. Said shelf.30 is 
conveniently supported by the pipes which 
lead to said inozzles 28, aid which extend 
through apertures in said shelf. The branch 
pipe 25 which is controlled by the valve 86 

in the form of my invention shown in 
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directs said fluid from the pipe 23 to the 
injectors 39 and 40 respectively controlled 
by the valves 41 and 42, and arranged to 
inject the fluid below the grate 43. 

st Fig. W shows a convenient form of my 
invention as applied to an internally fined 
marine boiler; wherein the boiler 45 in 
closed by the casing 46, is provided with 
the outlet stack 4, and its corrugated fire 
box 48 extends within said boiler and sup 10 
E. the retort 49 between the furnace 
ridge wall 50, and the tubes 51. Said re 

tort 49 is connected with the Stean dome 
53 by the pipe 54 controlled by the valve 55, 

15 and has the tortuous passageway 5 ar. 
ranged to receive stealm from the pipe 54 and 
direct fluid through the pipe. 59 controlled 
by the valve 60, to the nozzles 61. Said noz 
zles 61 are supported transversely along the . . . . . . . . . . . . . . . . . ." 

I do not desire to limit myself to the pre 20 rear wall 62 of the furnace 63, upon a shelf 
64 of refractory material, and have a hori 
zontal series of jet orifices 65 arranged to 
direct the fluid in a common plane extend 
ing to the bridge wall 50 slightly above the 

25 

the injectors 70 and 71, which are arranged 
furnaee, 63. 30 . . . . . . . . . . . . . . . 

: In the form of my invention shown in 
Fig. WI; the vertical boiler 75 having the 
tubes 76 and Smoke outlet 77, is provided 
with the furnace 79, whose walls inclose the 

35 retort 80, which is supported therein by the 

The retort 80 is connected with the steam 
chamber 85 by the pipe 86 controlled by the 

40 valve 88, and has the spiral passageway 90 
best shown developed in a plane in Fig. 
VIII, arranged to receive steam from the 
boiler and direct the fluid through the pipe 
92 and its branch 95, controlled by the valve 

45 

ing to the nozzles 99, which direct the fluid 
in planes, which together form a substan 
tially conical sheet above the fire. Said pipe 
92, is controlled by the valve 100, and is 
connected with the 50 
nected with the injectors. 102, independently 
controlled by the valves 103, and arranged. 
to inject fluid below the grate 104. 

. 55 

moved and replaced than those above de 
scribed, being formed of separable curved 
sections 106, each having a tortuous passage 
way 109 oppositely terminating in pipe ip 

60'ples 111, confied ed by the unions 112. The 
space between said sections, 106 may be con 
veniently filled with fire-brick, clay or other, tubes ' ' ' ' ' 

bustion; and a furnace having an extensioll refractory, material. 

the series of sections 124. 
being then shifted in a rotary direction rela 
tive to said channel-ring until a section 124 
Ispans said recess and the series of said sec 

top of the fuel. Said pipe 59 is provided 
with branches 66 and 67 respectively con 
trolled by the valves 68 and 69 leading to 

to inject the fluid below the grate 72 of said 

I channel ring 82, earrying the fire-brick 83, 
arranged to protect the edge of said retort. 

96, to the pipe 97 and its branches 98 lead. 

pipe 101, which is con- sai 
extending through its Wal 
to direct steam from said 

Figs. IX and X show a modified form 
of retort which may be more readily re 

brick may be removably support: 
: channel-ring, to protect the edge of said 
refort. . . . . . . . . . . . . . . . . . . . . 

. The combination with a boiler laving 

1,044,297 

sections. 115, each having a passageway 116; 
said passageways being connected by the 
pipes 117, and unions 118. 
The channel-rings above. described have 

the flanges 121 and 122, as best shown in 
Fig. XII, the latter being arran to en 
gage the grooves 123 in the fire brick sec 
tions 124 and 125 to support said sections, 
and having the recess.126, whereby the fire: 
brick section. 125 may be: inserted in an 

70 

axial direction between the File ends of 

tions form the continuous fire-brick ring 
22, and 
lacement. 

which is readily supported upon said flange 
prevented from accidental dis 

cise details of construction and arrangement 
herein set forth; as it is obvious that various. 
modifications may be made therein without 
departing from the essential features of my 
invention as defined in the appended claims. 

I claim: - . . . . . . . . . . . . . . . . . . 
1. The combination with a boiler, having 

a furnace, and tubes arranged to convey the 
products of combustion from said furnace; 
of an annular retort mounted between said furnice and said tubes, and forming a 

r duit arranged to direct the products of 
bustion from said furnace to said tubes, and having a passageway through its walls for 
the passage of steam to be superheated; 
means directing steam from: said boiler into 
said passageway where it is superheated, by 
the heat from the furnace, passing throu 
the said retort; and, means directing the 
superheated, fluid into the furnace chamber 

... whereby it is mixed with the 
combustion of the coal in said: c Fis of ion of the coal in said chamber. 
... 2. The combination with a boiler having 
tubes arranged to convey the gases of con 
bustion, and a furnace having an extension. 
connected with 
tort mounted in said extensiol 

- irect the gases of 
conabustion from the furnace chanber; to 

ow passageway. 
nd arranged 

h said tubes; etallie re 
a conduit arranged tod 
said tubes, and having a sha 

iller around the 
gases of combustion; means arranged to di 
rect the fluid thus produced, into the 

anS imprising a channel-ring. 
etain said retort in said exten 

means whereby a ES of fire Slon; ... an . . . . . . . 

by said 

arranged to convey the gases of coil 

Fig XI, chows another modified form of coynected with said tubes; of a metallie an 
65 retort consisting of a plulality of annulal' "nular retort mounted in said extension, and 130 

the sections, 

furnace. 
ring l20 

80 

85 

90 

95 

100 

los 

10 

115. 

  



gases o 
ber to said tubes, and having a shallow spiral 

1,044,297 
a conduit arranged to direct the Eig combustion from the furnace cham 

passageway extending within its walls, and 

10 

arranged to direct steam from said boiler 
around the gases of combustion; a circular 
series of nozzles each having a horizontal se 
ries of jet orifices arranged to direct fluid 
from said retort in plane sheets above the 
fire, and thereby form a conical sheet of fluid 
to mix with the gases of combustion and 

... burn with the carbon particles carried there 
by ; means supporting said retort; and, 

5. 
means suporting said nozzles. 

4. The combination with a boiler having 
tubes, and a furnace having an extension 

... providing a tube sheet connected with said 
tubes; of an annular metallic retort, having 

20 

25 

3. 

a shallow passageway, supported within Said 
extension, and forming a conduit through 
which the w 
from said furnace to said tubes; means ar 
ranged to direct steam from the boiler to the 

ases of combustion are directed 

passageway in said retort; a channel-ring 
arranged to retain said retort in said exten 
sion, and having a recess in its flange; and, 
a fire-brick ring formed in sections having grooves arranged to be engaged by the 
flanges of said channel-ring, one of Said sec 

30 tions being relatively short and arranged to 
be inserted in said recess between the oppo 
site ends of a series of bricks which may be 
shifted in a rotary direction with respect to 
said channel-ring, to such an extent that said 
recess is spanned by one of the relatively 
long fire-bricks, said series of bricks form 
ing a continuous removable integral fire 

40 

45 

brick ring retained by said flange. 
5. The combination with a furnace, and a boiler having tubes arranged to convey the 

gases of combustion from said furnace; of 
an annular retort mounted between said fur 
nace and said tubes, and arranged to direct 
the gases of combustion to Said tubes, and 
having 
through the walls of said retort, arranged 
to direct steam around the gases of combus 

a shallow , passageway extending 

tion to be superheated; nozzles in said fur 
nace each having a horizontal series of jet 
orifices; means arranged to direct steam 
from said boiler into the passageway in said 
retort; a channel-ring, carrying an annular. 
fire-brick arranged to support said nozzles 
and protect them from the extreme heat of 
said furnace, said channel-ring having a re 
cess in one of its flanges, and said fire-brick 

50 

55 

being composed of a series of sections hav 
ing one relatively short section, the latter 
being arranged to be inserted in said recess, 
between the opposite ends of the series of 60 
fire-brick sections, and so arranged that said . . 
fire-brick sections may be shifted relative to 
said channel-ring to present one of the rela 
tively long sections in position, to span said 
recess and prevent the accidental displace 
ment of said sections. • 

6. The eombination with a boiler having 
tubes arranged to convey the gases of com 
bustion, and a furnace having an extension 
connected with said tubes; of a metallic re 
tort mounted in said extension and forming. 
a conduit arranged to direct the gases of 
combustion from the furnace chamber to 

65 

70 

said tubes, and having a shallow spiral pas 
sageway extending through its walls, and 
arranged to direct steam from said boiler 
around the gases of combustion; means ar 

75 

ranged to direct steam from said boiler into . 
said passageway; nozzles in Said furnace 
chamber each having a horizontal series of 
jet orifices; means connecting said retort 
with said nozzles; a channel-ring arranged 

80 

to support said retort in said extension, and 
carrying fire-brick arranged to protect the 
edge of said retort from the extreme heat 
of the furnace; and, a channel-ring carrying 
fire-brick arranged to support said burners. 

85 

In testimony whereof, I have hereunto 
signed my va 

eighth day of April 1909. 
DAVID TOWNSEND. 

Witnesses: . . . . 
CHAs. Z. WoLFF, 
OLIVE M. BoEHM. 

name at Philadelphia, Pa., this. 


